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The Characteristics of Corrosion Resistance during
Plasma Oxinitrocarburising for Carbon Steel
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Dept. of Surface Engineering, KIMM, Changwon, 641-010, Korea
*Dept. of Material Science and Engineering, Changwon National University, Changwon, 641-773, Korea

Abstract Plasma nitrocarburising and post oxidation were performed on SM45C steel using a plasma nitriding unit.
Nitrocarburising was carried out with various methane gas compositopns with 4 torr gas pressure at 570°C for 3
hours and post oxidation was carried out with 100% oxygen gas atmosphere with 4 torr at different temperatures for
various times. It was found that the compound layer produced by plasma nitrocarburising consisted of predominantly
e-Fe, 5(N,C} and a small proportion of vFe,(N,C). With increasing methane content in the gas mixture, € phase com-
pound layer was favoured. In addition, when the methane content was further increased, cementite was observed in
the compound layer. The very thin oxide layer on top of the compound layer was obtained by post oxidation. The for-
mation of oxide phase was initially started from the magnetite(Fe,O,) and with increasing oxidation time, the oxide
phase was increased. With increasing oxidation temperature, oxide phase was increased. However the oxide layer
was split from the compound layer at high temperature. Corrosion resistance was slightly influenced by oxidation

times and temperatures.
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Fig. 1. XRD patterns of compound layers on SM45C
treated with various CH, gas compositions (a) 1% CH, (b)
2% CH, and (c) 3% CH,.

Fig. 2. Micrograph of compound layers on SM45C
treated with various CH4 gas compositions (a) 1% CH,
() 2% CH, and (c) 3% CH,.
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Fig. 3. XRD patterns of oxide layer on SM45C treated at
400°C for various oxidation times.
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Fig. 6. XRD patterns of oxide layer on SM45C treated
for 30 min at various oxidation temperatures.
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Fig. 9. Comparison of the potentiodynamic polarization

diagrams for various oxidation temperatures.

Fig. 8& X822t ¥l wlg £3A4Y d9&
vehl 3 gled ARIgHe] 713 wet 22l Mgk
< AR g VR AT BAAREERE A
3AZE F7h0 wiEt wAEA elle AE @ v
it} Fig. 3% Fig. 44 JkjAIRbo] ZV13te] wie)
ABHEYALY o) T/ FAARLEg A
Al 9FE v|XA)T Fig. 5904 & 5 I%E0) AiEe)
A7 hed] §] dEe] BAFE A9 d%&
mx)R] e Ao Azt FH B Ao $
A5 9L v|He A A He A8 A
B39 4 2YoeA gl A BEF 9EEY] 2
o] UIRE e¥olu2 FUF BAAFE Vel )
=2

3.5 MASHEIRTo MR FARY

oMy - 2EA - uhgq] - S

Fig. 95 JBAz|eR Hsl 0 E5A1Y A9E
Uehd oz A2 mel 2889 F
U3t S JERES £ 971 Ao AkARlEr) 350
°Ce} 400°C! 735 AHEUALe] St YAIES] Ao
2 QI3 400°ColA RAAFAEgre] BA Jehix
450°CH5= 1813 FHARI vk Wi AFUx
o) =4 YR Qo). 3 500°CHS= 4k3ke]
ukejo} SIFES-0 o] U yAolng AFUT
ghol A3 F7Iet AS & 71 Ut olde] Az
FE FAF GFE vXe R A8y SE
39 A AolAN £ AYoAe 4d3kEe FA O
@3] SF7] wiiol sgESe &g AR =
A 7198 3 Aoz AzEct. SifESe 240 v
Ho} e A S 8As 98 Rez
LERstct

4d E

SM45C7l i3] g As S 1%004 3%2 W3}
3l 570°C, 4 torrolA 37 Eet=vl FAgsiA
2 § MRS 5ROA 608, 4B =E 350°C0l
A 500°CE WH8lle] AsixEE AABle BA5AS
A3 A7) g 2 FES At

1) S2k=vl JAvsiAE] F Y 32 Hud
o] JEZT 1 ol FiFos FAHO glor
Herkis=rt S718) wet v 82 FojEx ¢
de] AL BolstAl & & 4t AUt A wig
7EEET} 3% 739 BMES U0l AlgiElo]Elgo] A
Ao 3RFESY AP ARSI

2) eBl3rE3o] tigh A3l o] AFL Fe,0,HTH
Fe;0,20 25 AAtetn Agjrzte] S7Hel wet 4t
ERIAES A, e 3 BESS AsleS
A3t

3) ARl 2258 AXEE AEEUA
Fo] F7IBIAITE Aot 500°C AH-ole 4kshE
23} 3RFESY) UH-S=o)2 Q8 AkslESo] Bt
7t =30t

9) JAA] F HA5HL A3Fe] FAY g3
8F7] 8ol A JFE vIXA G HEsAE] F
9] 3RIEF RAo| FABA A dFE "Fth
IRESY Aol IR Y AT U540l
XA 3 Aoz vepdoh



L

2.

3.

Fejzn} Ablshale) 2700) 2] Aol wiAfe ot 100

#HIEM

T. Bell: Survey of heat treatment of engineering
components, The Metals Society, London, (1976).

T. Bell and S. Y. Lee: Heat Treatment *73, The Metals
Society, London, (1973) 99.

T. Lampe, S. Eisenberg and G. Laudien: Surface Engi-
neering, 9 (1993) 69.

. C. Dawes and D. E Tranter: Heat Treat. Met., 3

(1985) 70.

. P Mas and B. Grellet: Le sursulf oxynit, Rev, Part.

Metall., 28 (1986) 105.

6. J. Poliseo: Cutting Tool Eng., 10 (1987) 24.
7. S. Hoope and J. Elwart: Elektrowarme Int., 53 (1995)
B229.
8. S. Hoope: Surface and Coatings Technology, 98 (1998)
1199.
9. K. T Rie and T. Lampe: Heat Treatment ’84, The
Metals Society, London, (1985) 33.1.
10. J. Sitycke and L. Sproge: Surface Engineering, 5
(1989) 125.
11. R. H. Jutte, B. J. Kooi, M. A. J. Somers and E. J.
Mittemeijer: Oxidation of Metals, 48 (1997) 87.



	mhc: 
	ghk: 
	gfj: 
	fj: 


